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22. The S~RUC~URE of the DAvos YALT.~r. By A. VAVaHA~ JENNI~aS, 
Esq., F.L.S., F.G.S. (Read January 5th, 1898.) 

[Abridged.] 

I ~  several of the high Alpine passes and valleys there are certain 
structural features which show that important changes in the process 
of denudation have taken place, and that in many cases there has 
~been an al~ration or complete reversal of the drainage-system. 

Among a considerable number of instances, that of the Upper 
]~ngadine or source of the Inn is perhaps the most familiar. 
Prof. Heim, ~ Prof. Bonney, 2 and others have called attention to 
this area as showing the way in which the gorges of the southern 
side of the Alps are cut back with far greater steepness than the 
river-valleys of the northern slopes. While Prof. Bonney regards 
the difference as due to the greater rainfall and more rapid current on 
~he southern side, and the consequently greater erosive power of 
the torrents, Dr. Pre]ler 3 believes that it is not possible to account 
for the present condition of the district without presupposing a 
subsidence on the south. Whichever view may be held, however, 
there is no doubt as to the facts. I t  can hardly be disputed that 
the Inn once took its rise beyond ~aloja,  and that the glaciers on 
the  south once contributed to its formation streams now diverted 
towards the Italian plain. The valley has in fact been decapitated, 
and its feeding-streams have been diverted into a new and opposite 
~course. 

The object of the present paper is to call attention to the con- 
ditions which exist in the adjacent area of Davos : conditions which 
a re  to some extent parallel, but, on the other hand, are distinctly 
more complicated and less easy of explanation. 

Though the t e r m '  Davos Valley'  is commonly used, it is not 
~strictly accurate, or at least conveys a wrong impression in sug- 
gesting a similarity to the structure of the Engadine. The district 
is an almost level area some 4 miles in length; and the rivers 
~hich flow from either end, a tributary of the Landquart on the 
~orth and the Landwasser on the south, ultimately fall into the 
Rhine near Chur. The Landwasser is fed by three principal streams 
from the east-- the Fluela, the Dischma, and the Sertig ; and just 
below the influx of the latter it descends steeply towards Glaris and 
the great Z[ige gorge. I t  receives also streams from the western 
side, and a very insignificant outflow from the deep lake which 
,occupies the northern tburth of the area. The northern outlet is 
,only by the Lareter Bach, descending from the slopes of the Todtalp 
~and dropping through a steep cleft to Klosters. There is thus 

1 Helm, Sehwe~v. Alpenclub, 1879. 
2 Alpine Journal, vol. xiv, p. 221 ; Geol. Mag. 1888, p. 540. 
3 Geol. Mag. 1893, p. 448. 
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very marked difference between the whole formation of the ' va l ley '  
and that  of the Upper Engadine. 

The level area is occupied by a river running southward, and ~h~ 
lake is a deep one, of very different character from the Sflser and 
Silvaplana Lakes. 

I t  is possible that ,  as Prof. Theobald held, ~ the Landwasser once 
had its source on the Rhi~tikou ridge, but was subsequently severed 
from it  by the back-cutting of the Landquart.  There are, I believe, 
difficulties in the way of accepting this theory, but I do not propos~ 
to discuss i t  at present, since such changes belong to a geological 
period far more remote than tha t  in which the Dares area acquired 
its present characteristics. There can be little doubt that  the 
present great valley-systems were defined before the glacial epoch, 2: 
but  it  seems that  the present features of this district are due to 
causes operating during and since that  time. A short description off 
the region will, i t  is hoped, make this clear. 

A survey of the district divides itself naturally into three sec- 
tions :---The c e n t r a l  l e v e l ,  with the lake, the upper Landwasser 
and its t r ibutar ies;  the n o r t h e r n  r i d g e ,  forming the watershed 
towards Klosters;  and the s o u t h e r n  o u t l e t ,  where the rushing 
waters of the Landwasser and the Sertig Bach have carved out the  
striking Clavadel-Frauenkirch terraces. 

The c e n t r a l  l e v e l  is about 4 miles long, reaching from the. 
head of the lake to the southern end of Dares Platz. Round the 
margin of the lake runs the contour-line of 1560 metres, and ff the ~ 
same line is traced southward it  will be found at the mouth of 
the Sertig Thal to lie along the level of the Wildboden. In  other" 
words, the flat-topped terraces so conspicuous opposite Frauenkirch 
are on the same level as the surface of the Davoser See. 

Between these two points the river runs entirely on superficial 
deposits. There is no spot between the lake and Frauenkirch, o r  
indeed far south towards Glaris, where the two banks of the river 
are composed of solid rock in situ. The whole extent of the ]evel is. 
a mass of detritus, filling in a steep-sided valley, in which the real 
rock-floor is nowhere visible. I t  is true that  Davos does not stand 
on an alluvial flat in the usual sense of the term, owing to t h e  
presence of great talus-tans on both sides; but the appearance o f  
the central area is such that  one finds the unscientific visitor quite 
ready to believe in the former extension of the lake. The stretch 
of level which produces this effect is not, however, at the head of 
the lake, but  on the side of the present outflow. 

On the western side several streams flowing from deep-cut gorges 
have poured their  burden of detritus in spreading fans over the foot 
of the mountains. The Schiatobel, between Dares Platz and Davos 
Dorf, forms the convex surface on which much of the new town is. 

i , Naturbilder d. Rh~t. Alpen' ; see also Lubbock, ' Scenery of Switzerland/ 
London, 1896, p. 456. 

0~ The term is used in this paper merely to signify the latest time of glaciatiom 
of the district. 
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Fig,  1.--Map of ~e Davos Valley. 
[Scale 1 : 25,000, or about �89 inch = 1 mlle.] 

[The dotted areas represent the superficial deposits: moraine-materlal, ~alus- 
fans, river-aocumulatio ns, and alluvium. Heights are expressed in metres. 
AA, BB, etc.=transver se sections, for which see fig. 2, p. 284.] 
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built. The Albertitobel, south of Dares Platz, contains only a small 
stream, but one which is powerful and even disastrous in fioodtime. 
Its talus-fan is of immense thickness and spreads right and left, 
underlying the rounded hillocks of the Gemsj~ger hay-meadows 
and the southern extension of the town? Opposite to it, the rapid 
weathering of the Jacobshorn has resulted in the accumulation of a 
great fan on the eastern slope. 

These great deposits at the mouths of the incurrent valleys, and 
the weathering of the slopes between them, have not only disturbed 
the general level of the area, but add greatly to the difficulty of the 
geolo~st in trying to ascertain the real contour of the solid rock. 
I t  is important to note that the edges of these talus-fans are 
abruptly truncated by a former river-cutting, so that there is a 
series of steep banks, sometimes 30 feet in height, terminat ing the 
detrital slopes of the Schiatobel, the KajSlertobel, and others. Had 
the Landwasser occupied its present course 2 while these talus-fans 
were accumulating, they would not have assumed their actual form. 
The sharp angle between their surface-slope and the steep-cut 
terminal bank indicates some comparatively sudden change in the 
drainage-conditions of the district. 

The main tributaries of the Landwasser, as before mentioned, 
come from the three great valleys o n  the east :--the Fluela, the 
Disehma, and the Sertig. These have their origin far back on the 
chain of peaks west of the Engadine, and receive the waters from 
the snow- and ice-fields of the Schwarzhorn, the Piz Vadret, the 
Kiihalp, and the Duean. 

The Fluela Bach drops through a steep gorge at the foot of the 
Seehorn and then turns southward, receiving, by an insignificant 
stream winding through meadows, the discharge of the Davoser See. 
Where it emerges from the mouth of the Fluela Thal the simplest 
engineering would divert the stream into the lake;  and, indeed, 
within the last 30 years it has been known in floodtime to force its 
way thither across the hayfields. 

The Disehma Bach drains a wider valley, and finds its way down 
the middle of its alluvial triangle into the Landwasser. I t  may be 
noted that while the foot of the talus-slopes of the BremenbiiM 
creeps out, tree-clad, to the level, with no sign of stream-cutting at 
its base, the opposite slope is steep and bare, as if the current had 
formerly scoured its surface. 

Such being the general character of the Dares level, it becomes 
necessary to examine the structure of the district round and north 
of tile lake. Here we find on the east the great rock-walls of the 
Seehorn, the H6rnli, and the Riioken, dipping so steeply that in 

1 Herr Pfarrer Hauri informs me that the upper part of this mass was 
formed by a great ' slip' from the gorge above, during floods, at the end of the 
last century. The contour of the older, slowly-accumulated fan can, however, 
be easily seen a short distance south of the railway-station. 

2 In speaking of the 'present course' I refer to the recent natural course 
before the' correction' or canalization was undertaken some years back. 
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places the 30-metre contour-lines on the map are only 21 millimetre 
distant. The slopes of the Seehorn dip straight into the lake ; those 
of the Riieken disappear in the Lareter gorge; but the steepness 
of the ttSrnli mass is suddenly broken at the Drusatch Alp, and 
a long, low, pine-clad ridge stretches from that point transversely 
across the valley to Wolfgang. 

On the west rise the livid green and purple wastes of the Todtalp~ 
a great mass of intrusive serpentine which justifies its name by the 
weird colouring of its weathered slopes and the terrible sterility of 
its upper plateaux. Its eastern face is scored by hundreds of deep~ 
cut trenches, and the vast talus at its foot spreads fan-like down- 
ward, overlapping the end of the Drusatch-Wolfgang ridge. 

~Iost of the streams which are so rapidly denuding it combine 
with the Stutzbach to form the Lareter Bach and thus discharge 
to the north. This is not the case with the southernmost, the 
Todtalp Bach itself:  rising far back under the ]ilittelgrat, and 
running at first north and east, the stream then bends round the 
southern edge of the talus-fan and falls into the lake. I t  seems 
impossible to regard this as the original course. :Everything appears 
to suggest that it formerly drained northward, but has been gradu- 
ally pushed over by the accumulating talus. This leads one to 
consider what determines the watershed of the whole area and what 
is the real nature of the bridge between the Todta]p and the HSrnli. 
Its position and contour, its sharp distinction from the lateraI 
mountain-slopes, and its situation at the end of a lake all suggest 
the idea of a moraine. 

I t  is, I believe, impossible to find solid rock in situ anywhere 
between Drusatch and the Todtalp. The steep ttSrnli slopes are 
separated by nearly 2 miles from the solid serpentine, and though 
the latter is prolonged down just to the west of Laret, there is eve~ 
here a wide interval filled with superficial deposit between it and 
the schists on the east. The Drusateh-Wolfgang ridge is composed 
mainly Of blocks of serpentine from the Todtalp, and this has 
naturally led to its being mapped as such. Mixed with these, how- 
ever, are large erratics of granites, gneisses, and schists, as well as 
fragments of limestone and verrucano. It  will be suggested that 
there may still be a transverse solid roekrridge below ; but it would 
be difficult, if not impossible, to account for the formation of such 
a ridge, and still more difficult to explain the lake. 

The maximum height of the mass above the present lake-level i~ 
200 metres, and there seems no reason to doubt a similar thickness. 
below. The northward extension is also considerably larger than 
one would at first suspect. I t  forms the plain round Lurer and 
the Schwarzsee, as also the rising ground of Weiden between the 
railway and the Klosters road ; and then is prolonged in a sloping 
tongue down between the Lareter Bach and the Riedloch Bach. 
Only at Seifranga, above Klosters, is the solid rock (limestone and 
serpentine) met with in the river-bed. From below Laret to this 
point the river runs between the cliffs of gneissose rocks on the east, 
and the mass of detritus between them and the Sehwarzsee. The 

University on July 8, 2016
 at Australian Nationalhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


o 

-.... 

o . . . .  ~-- 
.,.,. 

. . J  

I.L. . . . . . . . . .  I- 
~ i 

c~  

_ I"- ~ -~.~ r , ~  
~ - - ~ - - - ~  .~ ,.. 

~ ~ ~-~T.' 

~ . :  

oO oo00o0 
mOO0 

'N~ , I 

\1 ' 

\ a 

( D " - ~ I  

~  ',]A 

s ~i 

~-- !i~ 
/\, 

. . . .  i 
i ',,/ 

:1 / ,  
/ I  

I 

"o.o 

University on July 8, 2016
 at Australian Nationalhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


Vol. 54.] ~ s~Rvc~v~v, oF ~H~. ~)iVOS VAT.LEY. 285 

serpentine in situ on the Schwarzsee Alp is I mile distant, and thus 
there is every reason to suppose that the real rock-floor lies far 
below the present stream-bed. 

Turning now to the southern end of the area, we find the mouth 
of the Sertig Thal marked by scenic features readily noticed by the 
least observant eye. On the eastern side are two great flat-topped 
terraces, the Wildboden and the Junkersboden, which present to 
the west a very steep bank more than 100 feet in height. They 
are separated by the Sertig Bach, which has cut through the 
mass to the same depth: Eastward the top of the terrace rises 
gradually past the contour of 1560 metres, and then steeply up to 
Clavade]. This village is also situated on the comparatively level 
top of a mass of superficial deposits : the rock in situ being exposed 
many metres above. Looking up the Sertig Thal, the remains of a 
former extension of the same deposits may be seen far higher up the 
valley. There is a large mass left on the southern side, behind the 
electrical works at Be: der S~ige ; and a Chalet at Stadel stands on 
a similar terrace, at a height of nearly 1800 metres. 

The flat top of the Wildboden and Junkersboden terraces has 
naturally suggested to some the idea of deposition in a lake ; but 
there is no doubt that the whole series form part of a great detritus- 
fan which at one time filled the Sertig Valley, and was banked up 
against the mountain-slopes west of the Landwasser. Enormous 
as the amouut of transported material is, once it was much greater, 
as the height of the remains on the side of the Sertig Valley con- 
clusively shows. Clavadel itself stands 100 feet higher than 
Wolfgang, and the maximum height of the detrital mass must have 
been considerably above that. 

Such a barrier as this would have been quite sufficient to hold up 
the waters of a lake reaching north to the Wolfgang-Drusatch ridge. 
That the cutting-through of its margin by the Landwasser is of 
relatively late date is shown by the sharp angle made by its terminal 
bank with the surface-contour. 

Further evidence is now obtainable, owing to the fact that a 
cutting is being made on the west side of the Landwasser opposite 
Wildboden. I-Iere is a large rounded mound projecting towards 
the river. While intact, this would have been naturally regarded 
as par~ of the talus from the western mountains.  Its excavation, 
however, proves it to be a part of the great Sertig fan cut off from 
the main mass by the recent erosion of the Landwasser. The 
beds of sand and pebbles of which it consists dip at an anglo of 
some 30 ~ to the north and west;  and this high angle confirms the 
impression of the great vertical height of the ancient barrier. 

So far, then, as a general observation of the valley is concerned, 
one is led to the following conclusions : - -That  throughout the whole 
area the river is running over superficial deposits, and its course gives 

n o  indication of the real contour of the rock-bed; that the lateral 
talus-fans have been cut through at a relatively recent date since 
their accumulation ; that the northern end is blocked by moraine- 

University on July 8, 2016
 at Australian Nationalhttp://jgslegacy.lyellcollection.org/Downloaded from 

http://jgslegacy.lyellcollection.org/


Fig 3.-- Views of the Davos Valley (adapted from photographs). 

Looking Southward 
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material of great thickness, but for which the lake would drain to 
the north and would carry with it the waters of the Fluela and the 
Disehma ; that the contours suggest the former existence of a larger 
lake stretching south towards Frauenkireh, and that in that part 
there is evidence of the previous existence of a great detrital fan 
sufficient to account for the formation of the lake in question. 

It remains to consider whether there is any method of arriving 
at a knowledge of the :fundamental structure of the area, and whether 
there is any collateral evidence derivable from other sources. 

With the former object in view, it occurred to me that something 
might be learnt by making a series of transverse sections across 
the valley. By taking a number of fixed points at a constant level 
on both sides, and drawing lines down from these to the points 
where the rock in situ disappears beneath the superficial accumu- 
lations, one can form an idea of the slope of the sides of the valley. 
By prolonging the lines under the central alluvium one might 
arrive at the approximate level of the rock-floor. That such a 
method would be exact for any particular section is not suggested, 
but a number of sections would give a r e l a t i v e  series of points 
indicating the real position of the solid rock. 

The contour-line of 2100 metres (about 7000 feet) is one which 
can be traced easily on the map:  it corresponds roughly to the 
upper limit of the pine-woods ; and at this level there is, all along, 
a marked alteration in the slope of the mountains, which evidently 
represents some period of change in the denudation of the district 
far earlier than the time which we are considering. 

For these reasons I selected it as a fixed point, and drew to scale 
the nine sections marked on the sketch-map (fig. 1, p. 2,81). I t  is 
often difficult to fix the position of the ' junc t ion '  of' the solid rock 
with the surface-accumulations, and I do not claim any great 
accuracy for the separate sections. The general result, however, is 
distinctly confirmatory of the opinions already arrived at,. 

Thus the section (C) across the lake from the Seehorn indicates a 
depth of 150 metres, and this agrees with the results of soundings. 
Between the DSrfliberg and the Biihlenberg the rock-floor seems to 
lie at the same depth, while between Dares Platz and Clavadel it is 
reduced to 120 metres, k section along the bed of the Sertig and 
across to the Erbberg gives the thickness of the loose material 
beneath the river as less than 100 metres. These measurements 
may be far from the truth in themselves, but as a comparative 
series they indicate that the solid rock-axis is south of Dares. 

Lastly, in trying to determine the former direction of drainage 
in the district, we have to consider the evidence of ice-movement. 
Here we find facts entirely in support of the theory of a former 
northerly discharge. 

The great intrusive serpentine of the Todtalp has well-defined 
boundaries and the rock is unmistakable. 1 I t  has been rapidly 

1 See Ball, ' The Serpentine & Assoc. Rocks of Davos,' Ziirich, 1897. 

Q. J. G~. S. No. 215. x 
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weathering through an enormous period of time, but no erratic 
blocks of it occur along the lake-side, nor indeed anywhere south of 
the lake-head. This fact alone seems to me to be conclusive as to 
the former direction of drainage ; but there is also positive evidence 
in the presence, north of the lake, of many rocks that can have come 
only from the south. 

In the Fluela Pass one of the most conspicuous rocks is a coarse- 
grained white augen-gneiss derived, I believe, from the region of 
the Weisshorn. Erratic blocks of this occur frequently near the 
foot of the pass, along the- lower slopes of the Seehorn, and on the 
Drusatch Alp. 

Blocks of a muscovite-granite are abundant behind tIShwald, at 
the head of the lake, and appear to be erratics from the mass 
which crosses from the Schafl~iger to the Mittelgrat. 

Another important constituent of the moraine is the dark compact 
hornblende-schist with veins of epidote, which occurs in situ on the 
DSrfliberg and elsewhere south and east. A group of huge erratics 
of this rock, one of which must contain some 2000 cubic feet, may 
be seen at the north-western corner of the lake. 

More important is the common occurrence between HShwald a n d  
Wolfgang of limestone-fragments. The present river-system could 
not bring them to this point either from the Weissfluh or Casanna; 
they must have travelled from the limestone-mass above Davos. 

The same is the case with the verrucano. Fragments  of this 
are common in the moraine from Wolfgang to Laret, hut the rock 
does not occur in the region above. They must have come also 
from the south, and most probably from some point above Frauen- 
kirch. 

All observations of transported blocks thus tend to show the 
northward movement of the ice, while there is a striking absence of 
any proof of the reverse condition. 

Such being the characters of the area, it only remains to attempt 
a reconstruction of its more recent geological history. 

The general direction of the Fluela, Dischma, and Sertig vaUeys 
points to the conclusion that they formerly discharged their waters 
northward into the Landquart basin ; and the evidence of former 
ice-movement is entirely in favour of this view. The watershed 
was then apparently between Davos and Frauenkirch, perhaps 
nearer the last-named locality. 

During tile glacial time the ice-borne blocks from these valleys 
and from the Todtalp were accumulating. When climatic con- 
ditions became less severe and the ice receded, the resulting moraine 
held up the waters of the lateral valleys and caused the lake, which 
probably extended to Frauenkirch and was there banked up by the 
great  detritai fan of the Sertig~hal. When running water became 
once more the chief agent of change, the relatively small streams at 
the northern end could have but little effect in removing the solid 
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Wolfgang moraine; while the powerful Sertig river was cutting 
rapidly through the great mass of detritus at Frauenkirch. 

The result of this would be a breaking-down of the southern 
barrier, and the flow of the lake-waters in that direction, carrying 
with them the currents of the Dischma and the Fluela. The 
lowering of the lake-level would stop any outflow over the Wolf- 
gang saddle, and the present conformation of the area would be 
established. 

DISCUSSI01~. 

Prof. BeNdaY said that he i;hought that the Author was quii;o 
right in his main contention, namely, that the flow of the water from 
the trough at Dares had been to i;he north, and that the blockage 
north of the Davoser See was quite unimportani;, though he believed 
that he had seen rock in eitu. He thought, however, that the 
original watershed had been well to the south of Frauenkirch, 
and quoted a number of similar cases of beheaded valleys. Thai; 
seems clear from the north-western course of the tributaries which 
join the Dares trough from the east. In other words, he i;hought 
the Glacial and post-Glacial changes superficial, and that the main 
sculpturing of the region was done in earlier times. 

Mr. HAa~R wished to add, as a case in point, that the old valley, 
from the eeni;ro of which the Waveney and the Little Ouse took 
their rise, flowing the one eastward and the other westward, was 
occupied, near the present watershed, by a considerable thickness 
of the Chalky Boulder Clay. 

The P ~ p . s I ~  and Mr. W~I~A~E~ also spoke. 
The Aw~o~ said he was very glad to have Prof. Bonney's support 

on the main principles of his paper. As regarded details, he was 
prepared to admit that the old watershed might have been somewhat 
south of the Sertig river, and that that river might once have 
belonged to the same system as the Fhela  and the Dischma. The 
depth of the Ziige gorge indicated that the watershed could not have 
been much farther south. In the northern part he admitted that 
i;he solid rock occurred n e a r  the river at Laret, but still far from 
the eastern rock-slope ; and he believed that it could not be found 
in  the stream-bed south of Selfranga. 

~ 2  
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